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Abstract 
Problem 



The problem of the present invention is to provide a type of adjustment mechanism that 
can easily adjust the parallelism between a disk surface and an optical pickup sliding surface, and 
a type of optical disk device using said adjustment mechanism. 



Constitution 

The present invention is characterized by the following facts: on base plate (222) that 
carries guide rod (316) guiding movement of optical pickup (250), the following parts are set: 
holder (702) carried on base plate (222) and supporting the end portion of guide rod (316), coil 
spring (704) accommodated in holder (702) and energizing guide rod (316) upward, and height 
adjustable screw (706) set on base plate (222) and having coupling portion (707) with guide rod 
(316) and defining the upward displacement of guide rod (316). By adjusting the height of screw 
(706), the height of guide rod (316) can be adjusted flush with the surface of base plate (222). 
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Adjustment direction 



Claims 

1. A type of adjustment mechanism for a disk device characterized by the following facts: 
the adjustment mechanism is set on a base member that carries a guide rod for guiding 

movement of an optical pickup, and it is for adjustment of the parallelism of the optical pickup 

movement surface with respect to the disk surface; 

in this adjustment mechanism, there are the following parts: 

a holder that is installed on said base member and supports the end portion of said guide 

rod, 



a coil spring that is accommodated in said holder and energizes said guide rod in the 
energizing direction nearly perpendicular to said optical pickup movement surface, 

and a screw that is set on said base member, has a coupling portion for defining the 
displacement of said guide rod in said energizing direction, and can adjust the height in said 
energizing direction. 

2. The adjustment mechanism for a disk device described in Claim 1 characterized by the 
fact that said holder has a holding portion, and by pressing said holding portion on said base 
member under the spring force of said coil spring in the direction opposite said energizing 
direction, said holder is kept in said base member. 

3. The adjustment mechanism for a disk device described in Claim 1 or 2 characterized 
by the fact that said holder has a fitting portion fit in the mounting hole of said base member that 
defines the displacement of said holder in the direction nearly perpendicular to said energizing 
direction, and a wall portion that defines the displacement of said guide rod in the direction 
nearly perpendicular to said energizing direction. 

4. A type of optical disk device characterized by the fact that it has the adjustment 
mechanism for a disk device described in any of Claims 1-3. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a type of disk device for performing 
recording/reproduction of a disk recording medium. More specifically, the present invention 
pertains to a type of base plate for a disk device that carries a guide rod for guiding the optical 

pickup. 

[0002] 
Prior art 

A disk device is a device that performs the following operation: a laser beam is irradiated 
on a signal surface (recording surface) of a disk-like recording medium, such as a compact disk, 
CD-ROM, etc., and the information recorded by plural bits formed in a spiral shape on the signal 
surface is reproduced by variation in the light intensity of the reflected light of said laser beam. 
Examples of disk devices include CD players, CD-ROM drives, CD-R drives, DVD drives, etc. 

[0003] 

An optical pickup is carried on the disk device, and, when it detects the reflected light of 
the laser beam irradiated on the disk, it plays the important role of recording and/or reproducing 



information on the disk. In the recording/reproduction operation, the disk is driven to rotate, and 
the optical pickup is driven to undergo reciprocal movement in the radial direction of the disk so 
as to trace a prescribed track. In this case, the optical pickup is driven to slide on a guide rod that 
extends in the radial direction of the disk. Consequently, from the viewpoint of prevention of 
error in recording/reproduction of the disk, the relationship between sliding of the optical pickup 
and rotation of the disk is very significant. 

[0004] 

However, in a practical manufacturing operation, errors in assembly of members and 
manufacturing errors for the members cannot be avoided. Consequently, when members are 
assembled, it is not an easy job to guarantee that the sliding surface of the optical pickup and the 
rotating surface of the disk will be parallel to each other. If this problem is not solved, errors in 
recording/reproduction of the disk take place. Consequently, an adjustment mechanism has been 
proposed that can guarantee parallelism between said surfaces in the disk device. In the prior art, 
the following constitution is adopted. 



[0005] 

As shown in Figure 5, in adjustment mechanism (600) of the prior art, when turntable 
(280) is carried on base plate (222), plural screws (606) having springs (604) are used to adjust 
the rotating surface of turntable (280) that defines the rotating surface (disk surface) of disk 
(100) and the surface of base plate (222) that carries guide rod (616). By means of this 
adjustment mechanism (600), after turntable (280) and guide rod (616) are carried on base plate 
(222), while plural screws (606) are individually driven to rotate, the inclination in the front/rear 
and left/right directions of turntable (280) with respect to base plate (222) is adjusted, so that 
parallelism between the disk surface and the optical pickup sliding surface can be realized. 

[0006] 

Problems to be solved by the invention 

However, in the actual assembly operation of said adjustment mechanism (600) wherein 
turntable (280) is fixed on base plate (222) by means of screws (606) via springs (604), when 
turntable (280) is carried on base plate (222), springs (604) may be pulled out and fall, so that the 
operability is poor. This is undesirable. Also, because turntable (280) is prone to generation of 
vibration during rotation of the disk, a high spring pressure of springs (604) is needed. In this 
way, the assembly operability is poor, and, in the operation of adjustment of the parallelism 
between the disk surface and the optical pickup sliding surface, fine adjustment is difficult, and 
the operability is poor. This is undesirable. 
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[0007] 

The objecti ve of the present invention is to solve the aforementioned problems of the 
prior art by providing a type of adjustment mechanism that can easily adjust the parallelism 
between the disk surface and the optical pickup sliding surface, and a type of optical disk device 
having said adjustment mechanism. 

[0008] 

Means to solve the problems 

In order to solve the aforementioned problems, Claim 1 of the present patent application 
provides a type of adjustment mechanism for a disk device characterized by the following facts: 
the adjustment mechanism is set on a base member that carries a guide rod for guiding 
movement of the optical pickup, and it is for adjustment of the parallelism of the optical pickup 
movement surface with respect to the disk surface; in this adjustment mechanism, there are the 
following parts: a holder that is installed on said base member and supports the end portion of 
said guide rod, a coil spring that is accommodated in said holder and energizes said guide rod in 
the energizing direction nearly perpendicular to said optical pickup movement surface, and a 
screw that is set on said base member, has a coupling portion for defining the displacement of 
said guide rod in said energizing direction, and can adjust the height in said energizing direction. 

[0009] 

According to the present invention with the aforementioned constitution, the coil spring 
is accommodated in a holder, so that when the holder is carried on the base member, there is 
little chance that the coil spring will fall off. As a result, the operability is improved. Also, since 
the holder for holding the guide rod is used as an adjustment mechanism, there is no increase in 
the number of parts. In addition, when the rotating surface of the turntable is adjusted to be 
parallel to the surface of the base member, by simply adjusting the guide rod parallel to the 
surface of the base member, it is possible to guarantee parallelism between the rotating surface of 
the turntable and the optical pickup sliding surface that defines the guide rod. Consequently, 
adjustment is easier. Also, when the guide rod has a constitution that extends in the front/rear 
direction of the base member for a relatively long distance, the parallelism with the base member 
can be judged easily and at a relatively high precision. 

[0010] 

According to Claim 2 of the present patent application, said holder has a holding portion, 
and, by pressing said holding portion on said base member under the spring force of said coil 



spring in the direction opposite said energizing direction, said holder is kept in said base 
member. 

[0011] 

According to said feature of the present invention, the spring pressure of the coil spring 
can be used effectively, and there is no need to fasten the holder on the base member by means 
of screws, etc., so it is possible to reduce the number of parts. 

[0012] 

According to Claim 3 of the present patent application, said holder has a fitting portion fit 
in the mounting hole of said base member that defines displacement of said holder in a direction 
nearly perpendicular to said energizing direction, and a wall portion that defines the 
displacement of said guide rod in a direction nearly perpendicular to said energizing direction. 

[0013] 

According to the aforementioned feature of the present patent application, it is possible to 
completely position the holder on the base member, and at the same time, the guide rod can be 
positioned by the positioned holder. Consequently, the left/right positioning precision of the 
guide rod can be easily guaranteed. As a result, the control of the position of the guide rod is 
easier, and stability of the optical pickup sliding on it can be realized. 

[0014] 

According to Claim 4 of the present patent application, an optical disk device can make 
appropriate use of said adjustment mechanism of the present invention. Such an optical disk 
device can be manufactured easily, the recording/reproduction precision can be improved, and 
functions can be displayed with high stability. 

[0015] 

In the following, other objectives, constitutions and effects of the present invention will 
be explained with reference to embodiments presented below. 

[0016] 

Embodiment of the invention 

In the following, the disk device and the optical pickup movement mechanism used in 
said disk device of the present invention will be explained in more detail with reference to 
application examples illustrated with annexed figures. 
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[0017] 

Figure 1 is an exploded view of the disk device of the present invention. As shown in 
Figure 1, the disk device of the present invention has the following parts: loading chassis (120), 
disk tray (160) that has disk carrying part (162) that carries disk (100), and that moves front/rear 
with respect to loading chassis (120) between the loading/unloading position of the disk and the 
disk reproduction position, main circuit board (200) set in the lower rear portion of loading 
chassis (120), feed chassis (220) that has optical pickup (250) or the like for performing 
recording/reproduction of disk (100) set in it, rotating frame (340) for rotating feed chassis (220) 
between a raised position and lowered position, loading cam mechanism (460) for manipulating 
disk tray (160) and rotating frame (340) set in the loading chassis, and casing (360) having outer 
cover (362) and accommodating said parts. 

[0018] 

As shown in Figure 1, on the rear side of loading chassis (120), feed chassis (220) 
equipped with optical pickup (250) or the like for performing recording/reproduction of disk 
(100) is set. 

[0019] 

More specifically, as shown in Figure 2, feed chassis (220) has base plate (222) formed 
from a metal sheet, optical pickup (250), and optical pickup movement mechanism (274) as a 
slide feeding mechanism that moves optical pickup (250) in the radial direction of disk (100). In 
order to facilitate adjustment of the parallelism to be explained later, it is preferred that feed 
chassis (220) also contain spindle motor (240) for rotating the turntable, and turntable (280) 
fixed on rotating shaft (242) of said spindle motor (240). In this case, spindle motor (240) is 
carried on base plate (222) such that the surface of base plate (222) is parallel to the surface of 
turntable (280). 

[0020] 

For turntable (2 80), disk ( 1 00) is held by a disk clamp (not shown in the figure) set on 
outer cover (362), and it is driven to rotate together with the rotation of spindle motor (240). Due 
to said rotation, disk (100) is also rotated, and recording/reproduction of disk (100) is performed. 
Consequently, the disk rotating surface is defined by the rotating surface of turntable (280). 
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[0021] 

As shown in Figures 2(B) and 3, optical pickup movement mechanism (274) is composed 
of the following parts: thread motor (302) made of a DC motor that can be rotated 
' forward/backward and set on the inner surface of base plate (222), motor gear (304) fixed on 
rotating shaft (320) of thread motor (302) protruding perpendicular to the upper surface of base 
plate (222) (see Figures 2 and 3), gear A (306) engaged with said motor gear (304) (see 
Figure 3), gear B (308) with a smaller diameter than that of gear A (308) formed monolithically 
and coaxially on the lower surface of gear A (306), slider (310) having rack gear (312) engaged 
with said gear B (308) and first guide rod bearing portion (266) for first guide rod (314) , first 
guide rod (314) that supports said slider (310) in a sliding movable way and extends in the 
front/rear direction of base plate (222), and second guide rod (316) that supports second bearing 
portion (330) on the side opposite first guide rod (3 1 4) of slider (3 1 0) and extends in the 
front/rear direction of base plate (222). By setting optical pickup (250) on said slider (310), in 
company with the movement of slider (3 1 0), optical pickup (250) can move in the radial 
direction of disk (100). Also, slider (310) is supported in a sliding movable way on first guide 
rod (314) by means of first guide rod bearing portion (266). 

[0022] 

As shown in Figure 3, the combination of said motor gear (304), gear A (306), gear B 
(308) and rack gear (312) forms a speed reducing gear mechanism in optical pickup movement 
mechanism (sliding feeding mechanism) (274). It reduces the rotating speed of thread motor 
(302) and converts it to linear movement of optical pickup (250). As a result, by performing 
forward/backward rotation of thread motor (302), optical pickup (250) can be driven to move in 
the radial direction of disk (100) along first guide rod (314) and second guide rod (316). 

[0023] 

More specifically, when thread motor (302) and motor gear (304) rotate clockwise as 
viewed axially from the upper side, gear B (308) rotates counter-clockwise as viewed axially 
from the upper side, and it is fed to the side in front of slider (310) that is integrated with rack 
gear (312) (the direction of turntable (280)). As a result, optical pickup (250) moves from the 
outer peripheral side of disk (100) to the inner peripheral side. On the other hand, when thread 
motor (302) rotates in the reverse direction, optical pickup (250) is driven to move from the inner 
peripheral side of disk ( 1 00) to the outer peripheral side. 
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[0024] 

Due to said optical pickup movement mechanism (274), optical pickup (250) is driven to 
move in the radial direction of the disk along first guide rod (314) and second guide rod (316). 
Consequently, the optical pickup sliding surface is defined by said first guide rod (3 14) and 
second guide rod (316). 

* 

[0025] 

On base plate (222) of feed chassis (220), there is adjustment mechanism (700) for 
adjusting the parallelism between the disk rotating surface and the optical pickup sliding surface. 
As shown in Figure 4, this adjustment mechanism (700) is installed on base plate (222), and it is 
composed of holder (702) that supports the end portion of second guide rod (316), coil spring 
(704) accommodated in holder (702), and screw (706) for adjusting the height of second guide 
rod (3 1 6) supported on base plate (222). 

[0026] 

Said holder (702) is made of a resin or the like, and it has fitting portion (712). As shown 
in Figures 4A and 4B, holder (702) is installed when fitting portion (712) of holder (702) is fit in 
the attachment hole of base plate (222). 

[0027] ■ ' . 

The width of fitting portion (712) of holder (702) in the left/right direction (directions Y, 

and Y 2 indicated in Figures 4A and 4B) (indicated by W, in Figure 4B) is formed nearly 
identical to the width of the mounting hole of base plate (222) in the left/right direction. As a 
result, the left/right direction (directions Y,, Y 2 ) of holder (702) with respect to base plate (222) 
is positioned. 

[0028] 

Similarly, in order to prevent shaking of holder (702) in the front/rear direction 
(directions X,, X 2 in Figures 4A, 4B), the width of fitting portion (712) of holder (702) in the 
front/rear direction (not shown in the figure) is formed nearly identical to the width of the 
mounting hole of base plate (222) in the front/rear direction, pf course, the mounting hole of 
base plate (222) may also be formed in a nearly circular shape, and by forming the shape of 
fitting portion (7 1 2) corresponding to it, said objective also can be realized. 
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[0029] 

As shown in Figure 4, holder (702) has accommodating portion (708) for accommodating 
coil spring (704). It is preferable that accommodating portion (708) be defined when said fitting 
portion (712) is formed in a hollow shape. 

[0030] 

Said holder (702) also has holding portion (714) that presses base plate (222), and rod 
supporting portion (710) for supporting second guide rod (3 1 6). Said holding portion (714) 
contains a surface nearly parallel to the surface of base plate (222). As to be explained later, 
holder (702) is held with high reliability when said parallel surface of holding portion (714) hits 
the surface of said base plate (222). 

■ ■ * 

r 

[0031] 

For said rod supporting portion (710), in order to define the movement of second guide 
rod (316) in the cross-sectional direction nearly parallel to the optical pickup sliding surface 
almost perpendicular to second guide rod (316) and almost parallel to the optical pickup sliding 
surface (directions Y|, Y 2 shown in Figures 4A and 4B), it has two wall portions (716), (718) 
that hold second guide rod (316), and, in order to define the movement of second guide rod (316) 
in the longitudinal direction (directions Xi, X 2 indicated in Figures 4A and 4B), it has one wall 
portion (720) that stops the end portion of second guide rod (3 16). 

[0032] 

The width in said lateral direction between said two wall portions (716), (718) of rod 
supporting portion (710) (indicated by W 2 shown in Figure 4B) is preferably formed nearly equal 
to the width of said second guide rod (316) in said lateral direction (indicated by W 3 in Figure 
4B). As a result, positioning of second guide rod (316) with respect to holder (702) is realized in 
said lateral direction (directions Y ( , Y 2 ). As a result, as explained above, holder (702) is 
positioned on base plate (222), so that the position precision of second guide rod (316) in said 
lateral direction (directions Y|, Y 2 ) can be guaranteed by positioning it with respect to holder 
(702). 

[0033] 

As shown in Figure 4B, coil spring (704) is accommodated such that one end portion of 
coil spring (704) is seated on the bottom of accommodating portion (708), and the other end 
portion of coil spring (704) forms the bottom of rod supporting portion (710) inside holder (702). 
Consequently, second guide rod (316) supported on holder (702) is energized upward and 
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perpendicular to said optical pickup sliding surface by means of coil spring (704) that forms rod 
supporting portion (710) (in direction Z| in Figure 4B). 

[0034] 

Said adjusting screw (706) is screwed near second guide rod (316) such that the lower 
surface of the flange portion as coupling portion (707) of adjusting screw (706) is coupled to the 
upper portion of second guide rod (316). By means of the lower surface of the flange portion of 
said adjusting screw (706), displacement of second guide rod (3 1 6) in the upward direction 
(direction Z,) when energized upward (direction Z.) by coil spring (704) is restricted. As a result, 
the position of second guide rod (3 1 6) in the vertical direction (directions Z h Z 2 ) can be adjusted 
by adjusting the height of coupling portion (707) of adjusting screw (706) (screwing degree of 
adjusting screw (706)). 

[0035] 

Also, due to the reactive force of coil spring (704), holding portion (7 1 4) is pressed 
downward (direction Z 2 ) on base plate (222). Consequently, no screws, etc., are required and 
holder (702) can be held with high reliability on base plate (222). In this way, the spring pressure 
of coil spring (704) not only energizes second guide rod (316) upward (in direction Z,) to adjust 
the height, but also acts to fix holder (702) on base plate (222). 

[0036] 

As a preferable application example of the present invention, in order to facilitate 
inclination adjustment of second guide rod (3 1 6), holder (702) is set on both the front end and 
rear end of second guide rod (316). Corresponding to this, adjusting screws (706) are also set 
near holder (702). However, holder (702) may also be set at either the front end or rear end of 
second guide rod (3 1 6). In this case, one adjusting screw (706) is set near holder (702). 

[0037] 

The present invention is not limited to the aforementioned application example. For 
example, holder (702) and adjusting screw (706) may also be set near first guide rod (314). Also, 
spindle motor (240) where turntable (280) is fixed may be carried on a base member other than 
base plate (222) where the optical pickup is carried. With the adjustment mechanism of the 
present invention, it is possible to adjust the parallelism between the disk rotating surface and the 
optical pickup sliding surface. In addition, although the present invention has been explained 
above with reference to an optical disk device having disks set laterally, it may also be adopted 
appropriately for an optical disk device with disks set vertically. In this case, the directions 
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adopted in the present specification (left/right, front/rear, upper/lower, or longitudinal direction, 
etc.) should be changed correspondingly. 

[0038] 

Effect of the invention 

As explained above, the present invention displays the following effects. The present 
invention provides a type of base plate for a disk device wherein the parallelism between the disk 
rotating surface and the optical pickup sliding surface can be adjusted easily, and at the same 
time, the operability also can be improved. 

[0039] 

Also, by holding the holder that forms the adjustment mechanism on the base plate by 
means of the spring pressure of a coil spring, there is no need to use a screw or other fastening 
fixture, and it is thus possible to reduce the number of parts. 

[0040] 

In addition, by positioning the holder, the guide rod can be positioned easily with respect 
to the base plate, and it is possible to improve the precision of the product. 

Brief description of the figures 

Figure 1 is an exploded view illustrating the overall constitution of the disk device. 

Figure 2: Figures 2(A) and (B) are an upper view and right side view of the feed chassis. 

Figure 3 is an enlarged bottom view illustrating the gear mechanism of the feed chassis 
shown in Figure 2. 

Figure 4: Figure 4(A) is an upper view of the base plate for the disk device in a preferable 
application example of the present invention, and it illustrates enlarged the L portion shown in 
Figure 2. Figure 4(B) is a cross-sectional view taken across M-M in Figure 4(A). 

Figure 5 is a schematic diagram illustrating the adjustment mechanism in an example of 

the prior art. 

Explanation of the reference symbols 

100 Disk 

120 Loading chassis 

160 Disk tray 

162 Disk carrying part 

200 Main circuit board 



220 Feed chassis 

222 Baseplate 

226 Right-side extending portion 

240 Spindle motor 

242 Rotating shaft 

250 Optical pickup 

266 First guide rod bearing portion 

274 Optical pickup movement mechanism 

280 turntable 

302 Thread motor 

304 Motor gear 

306 Gear A 

308 GearB 

310 Slider 

312 Rack gear 

314 First guide rod 

316 Second guide rod 

320 Rotating shaft 

330 Second bearing portion 

340 Rotating frame 

360 Casing 

362 Outer cover 

460 Loading cam mechanism 

600 Adjustment mechanism 

604 Coil spring 

606 Adjusting screw 

616 Guide rod 

700 Adjustment mechanism 

702 Holder 

704 Coil spring 

706 Adjusting screw 

707 Coupling portion 

708 Accommodating portion 
7 1 0 Rod supporting portion 
712 Fitting portion 

714 Holding portion 
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716 Wall portion 
718 Wall portion 
720 Wall portion 
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Abstract 
Problem 

The problem of the present invention is to provide a type of adjustment mechanism that 
can easily adjust the parallelism between a disk surface and an optical pickup sliding surface, and 
a type of optical disk device using said adjustment mechanism. 



* 



2 

Constitution 

The present invention is characterized by the following facts: on base plate (222) that 
carries guide rod (316) guiding movement of optical pickup (250), the following parts are set: 
holder (702) carried on base plate (222) and supporting the end portion of guide rod (316), coil 
spring (704) accommodated in holder (702) and energizing guide rod (3 1 6) upward, and height 
adjustable screw (706) set on base plate (222) and having coupling portion (707) with guide rod 
(316) and defining the upward displacement of guide rod (316). By adjusting the height of screw 
(706), the height of guide rod (316) can be adjusted flush with the surface of base plate (222). 




Key: 1 Adjustment direction 
Claims 

1. A type of adjustment mechanism for a disk device characterized by the following facts: 
the adjustment mechanism is set on a base member that carries a guide rod for guiding 

movement of an optical pickup, and it is for adjustment of the parallelism of the optical pickup 

movement surface with respect to the disk surface; 

in this adjustment mechanism, there are the following parts: 

a holder that is installed on said base member and supports the end portion of said guide 

rod, 



a coil spring that is accommodated in said holder and energizes said guide rod in the 
energizing direction nearly perpendicular to said optical pickup movement surface, 

and a screw that is set on said base member, has a coupling portion for defining the 
displacement of said guide rod in said energizing direction, and can adjust the height in said 
energizing direction. 

2. The adjustment mechanism for a disk device described in Claim 1 characterized by the 
fact that said holder has a holding portion, and by pressing said holding portion on said base 
member under the spring force of said coil spring in the direction opposite said energizing 
direction, said holder is kept in said base member. 

3. The adjustment mechanism for a disk device described in Claim 1 or 2 characterized 
by the fact that said holder has a fitting portion fit in the mounting hole of said base member that 
defines the displacement of said holder in the direction nearly perpendicular to said energizing 
direction, and a wall portion that defines the displacement of said guide rod in the direction 
nearly perpendicular to said energizing direction. 

4. A type of optical disk device characterized by the fact that it has the adjustment 
mechanism for a disk device described in any of Claims 1-3. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a type of disk device for performing 
recording/reproduction of a disk recording medium. More specifically, the present invention 
pertains to a type of base plate for a disk device that carries a guide rod for guiding the optical 
pickup. 

[0002] 
Prior art 

A disk device is a device that performs the following operation: a laser beam is irradiated 
on a signal surface (recording surface) of a disk-like recording medium, such as a compact disk, 
CD-ROM, etc., and the information recorded by plural bits formed in a spiral shape on the signal 
surface is reproduced by variation in the light intensity of the reflected light of said laser beam. 
Examples of disk devices include CD players, CD-ROM drives, CD-R drives, DVD drives, etc. 

[0003] 

An optical pickup is carried on the disk device, and, when it detects the reflected light of 
the laser beam irradiated on the disk, it plays the important role of recording and/or reproducing 



information on the disk. In the recording/reproduction operation, the disk is driven to rotate, and 
the optical pickup is driven to undergo reciprocal movement in the radial direction of the disk so 
as to trace a prescribed track. In this case, the optical pickup is driven to slide on a guide rod that 
extends in the radial direction of the disk. Consequently, from the viewpoint of prevention of 
error in recording/reproduction of the disk, the relationship between sliding of the optical pickup 
and rotation of the disk is very significant. 

[0004] 

However, in a practical manufacturing operation, errors in assembly of members and 
manufacturing errors for the members cannot be avoided. Consequently, when members are 
assembled, it is not an easy job to guarantee that the sliding surface of the optical pickup and the 
rotating surface of the disk will be parallel to each other. If this problem is not solved, errors in 
recording/reproduction of the disk take place. Consequently, an adjustment mechanism has been 
proposed that can guarantee parallelism between said surfaces in the disk device. In the prior art, 
the following constitution is adopted. 

[0005] 

As shown in Figure 5, in adjustment mechanism (600) of the prior art, when turntable 
(280) is carried on base plate (222), plural screws (606) having springs (604) are used to adjust 
the rotating surface of turntable (280) that defines the rotating surface (disk surface) of disk 
(100) and the surface of base plate (222) that carries guide rod (616). By means of this 
adjustment mechanism (600), after turntable (280) and guide rod (616) are carried on base plate 
(222), while plural screws (606) are individually driven to rotate, the inclination in the front/rear 
and left/right directions of turntable (280) with respect to base plate (222) is adjusted, so that 
parallelism between the disk surface and the optical pickup sliding surface can be realized. 

[0006] 

Problems to be solved by the invention 

However, in the actual assembly operation of said adjustment mechanism (600) wherein 
turntable (280) is fixed on base plate (222) by means of screws (606) via springs (604), when 
turntable (280) is carried on base plate (222), springs (604) may be pulled out and fall, so that the 
operability is poor. This is undesirable. Also, because turntable (280) is prone to generation of 
vibration during rotation of the disk, a high spring pressure of springs (604) is needed. In this 
way, the assembly operability is poor, and, in the operation of adjustment of the parallelism 
between the disk surface and the optical pickup sliding surface, fine adjustment is difficult, and 
the operability is poor. This is undesirable. 



[0007] 

The objective of the present invention is to solve the aforementioned problems of the 
prior art by providing a type of adjustment mechanism that can easily adjust the parallelism 
between the disk surface and the optical pickup sliding surface, and a type of optical disk device 
having said adjustment mechanism. 

[0008] 

Means to solve the problems 

In order to solve the aforementioned problems, Claim 1 of the present patent application 
provides a type of adjustment mechanism for a disk device characterized by the following facts: 
the adjustment mechanism is set on a base member that carries a guide rod for guiding 
movement of the optical pickup, and it is for adjustment of the parallelism of the optical pickup 
movement surface with respect to the disk surface; in this adjustment mechanism, there are the 
following parts: a holder that is installed on said base member and supports the end portion of 
said guide rod, a coil spring that is accommodated in said holder and energizes said guide rod in 
the energizing direction nearly perpendicular to said optical pickup movement surface, and a 
screw that is set on said base member, has a coupling portion for defining the displacement of 
said guide rod in said energizing direction, and can adjust the height in said energizing direction. 

[0009] 

According to the present invention with the aforementioned constitution, the coil spring 
is accommodated in a holder, so that when the holder is carried on the base member, there is 
little chance that the coil spring will fall off. As a result, the operability is improved. Also, since 
the holder for holding the guide rod is used as an adjustment mechanism, there is no increase in 
the number of parts. In addition, when the rotating surface of the turntable is adjusted to be 
parallel to the surface of the base member, by simply adjusting the guide rod parallel to the 
surface of the base member, it is possible to guarantee parallelism between the rotating surface of 
the turntable and the optical pickup sliding surface that defines the guide rod. Consequently, 
adjustment is easier. Also, when the guide rod has a constitution that extends in the front/rear 
direction of the base member for a relatively long distance, the parallelism with the base member 
can be judged easily and at a relatively high precision. 

[0010] 

According to Claim 2 of the present patent application, said holder has a holding portion, 
and, by pressing said holding portion on said base member under the spring force of said coil 



spring in the direction opposite said energizing direction, said holder is kept in said base 
member. 

[0011] 

According to said feature of the present invention, the spring pressure of the coil spring 
can be used effectively, and there is no need to fasten the holder on the base member by means 
of screws, etc., so it is possible to reduce the number of parts. 

[0012] 

According to Claim 3 of the present patent application, said holder has a fitting portion fit 
in the mounting hole of said base member that defines displacement of said holder in a direction 
nearly perpendicular to said energizing direction, and a wall portion that defines the 
displacement of said guide rod in a direction nearly perpendicular to said energizing direction. 

[0013] 

According to the aforementioned feature of the present patent application, it is possible to 
completely position the holder on the base member, and at the same time, the guide rod can be 
positioned by the positioned holder. Consequently, the left/right positioning precision of the 
guide rod can be easily guaranteed. As a result, the control of the position of the guide rod is 
easier, and stability of the optical pickup sliding on it can be realized. 

[0014] 

According to Claim 4 of the present patent application, an optical disk device can make 
appropriate use of said adjustment mechanism of the present invention. Such an optical disk 
device can be manufactured easily, the recording/reproduction precision can be improved, and 
functions can be displayed with high stability. 

[0015] 

In the following, other objectives, constitutions and effects of the present invention will 
be explained with reference to embodiments presented below. 

[0016] 

Embodiment of the invention 

In the following, the disk device and the optical pickup movement mechanism used in 
said disk device of the present invention will be explained in more detail with reference to 
application examples illustrated with annexed figures. 



7 



[0017] 

Figure 1 is an exploded view of the disk device of the present invention. As shown in 
Figure 1, the disk device of the present invention has the following parts: loading chassis (120), 
disk tray (160) that has disk carrying part (162) that carries disk (100), and that moves front/rear 
with respect to loading chassis (120) between the loading/unloading position of the disk and the 
disk reproduction position, main circuit board (200) set in the lower rear portion of loading 
chassis (120), feed chassis (220) that has optical pickup (250) or the like for performing 
recording/reproduction of disk (100) set in it, rotating frame (340) for rotating feed chassis (220) 
between a raised position and lowered position, loading cam mechanism (460) for manipulating 
disk tray (160) and rotating frame (340) set in the loading chassis, and casing (360) having outer 
cover (362) and accommodating said parts. 

[0018] 

As shown in Figure 1, on the rear side of loading chassis (120), feed chassis (220) 
equipped with optical pickup (250) or the like for performing recording/reproduction of disk 
(100) is set. 

[0019] 

More specifically, as shown in Figure 2, feed chassis (220) has base plate (222) formed 
from a metal sheet, optical pickup (250), and optical pickup movement mechanism (274) as a 
slide feeding mechanism that moves optical pickup (250) in the radial direction of disk (100). In 
order to facilitate adjustment of the parallelism to be explained later, it is preferred that feed 
chassis (220) also contain spindle motor (240) for rotating the turntable, and turntable (280) 
fixed on rotating shaft (242) of said spindle motor (240). In this case, spindle motor (240) is 
carried on base plate (222) such that the surface of base plate (222) is parallel to the surface of 
turntable (280). 

[0020] 

For turntable (280), disk (100) is held by a disk clamp (not shown in the figure) set on 
outer cover (362), and it is driven to rotate together with the rotation of spindle motor (240). Due 
to said rotation, disk (100) is also rotated, and recording/reproduction of disk (100) is performed. 
Consequently, the disk rotating surface is defined by the rotating surface of turntable (280). 
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[0021] 

As shown in Figures 2(B) and 3, optical pickup movement mechanism (274) is composed 
of the following parts: thread motor (302) made of a DC motor that can be rotated 
forward/backward and set on the inner surface of base plate (222), motor gear (304) fixed on 
rotating shaft (320) of thread motor (302) protruding perpendicular to the upper surface of base 
plate (222) (see Figures 2 and 3), gear A (306) engaged with said motor gear (304) (see 
Figure 3), gear B (308) with a smaller diameter than that of gear A (308) formed monolithically 
and coaxially on the lower surface of gear A (306), slider (3 10) having rack gear (312) engaged 
with said gear B (308) and first guide rod bearing portion (266) for first guide rod (314) , first 
guide rod (314) that supports said slider (310) in a sliding movable way and extends in the 
front/rear direction of base plate (222), and second guide rod (316) that supports second bearing 
portion (330) on the side opposite first guide rod (314) of slider (310) and extends in the 
front/rear direction of base plate (222). By setting optical pickup (250) on said slider (310), in 
company with the movement of slider (3 1 0), optical pickup (250) can move in the radial 
direction of disk (100). Also, slider (310) is supported in a sliding movable way on first guide 
rod (314) by means of first guide rod bearing portion (266). 

[0022] 

As shown in Figure 3, the combination of said motor gear (304), gear A (306), gear B 
(308) and rack gear (312) forms a speed reducing gear mechanism in optical pickup movement 
mechanism (sliding feeding mechanism) (274). It reduces the rotating speed of thread motor 
(302) and converts it to linear movement of optical pickup (250). As a result, by performing 
forward/backward rotation of thread motor (302), optical pickup (250) can be driven to move in 
the radial direction of disk (100) along first guide rod (314) and second guide rod (316). 

[0023] 

More specifically, when thread motor (302) and motor gear (304) rotate clockwise as 
viewed axially from the upper side, gear B (308) rotates counter-clockwise as viewed axially 
from the upper side, and it is fed to the side in front of slider (310) that is integrated with rack 
gear (312) (the direction of turntable (280)). As a result, optical pickup (250) moves from the 
outer peripheral side of disk (100) to the inner peripheral side. On the other hand, when thread 
motor (302) rotates in the reverse direction, optical pickup (250) is driven to move from the inner 
peripheral side of disk (100) to the outer peripheral side. 
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[0024] 

Due to said optical pickup movement mechanism (274), optical pickup (250) is driven to 
move in the radial direction of the disk along first guide rod (314) and second guide rod (316). 
Consequently, the optical pickup sliding surface is defined by said first guide rod (314) and 
second guide rod (3 1 6). 

[0025] 

On base plate (222) of feed chassis (220), there is adjustment mechanism (700) for 
adjusting the parallelism between the disk rotating surface and the optical pickup sliding surface. 
As shown in Figure 4, this adjustment mechanism (700) is installed on base plate (222), and it is 
composed of holder (702) that supports the end portion of second guide rod (316), coil spring 
(704) accommodated in holder (702), and screw (706) for adjusting the height of second guide 
rod (3 1 6) supported on base plate (222). 

[0026] 

Said holder (702) is made of a resin or the like, and it has fitting portion (712). As shown 
in Figures 4A and 4B, holder (702) is installed when fitting portion (712) of holder (702) is fit in 
the attachment hole of base plate (222). 

[0027] 

The width of fitting portion (712) of holder (702) in the left/right direction (directions Yi 
and Y 2 indicated in Figures 4A and 4B) (indicated by Wi in Figure 4B) is formed nearly 
identical to the width of the mounting hole of base plate (222) in the left/right direction. As a 
result, the left/right direction (directions Yi, Y 2 ) of holder (702) with respect to base plate (222) 
is positioned. 

[0028] 

Similarly, in order to prevent shaking of holder (702) in the front/rear direction 
(directions Xi, X 2 in Figures 4A, 4B), the width of fitting portion (712) of holder (702) in the 
front/rear direction (not shown in the figure) is formed nearly identical to the width of the 
mounting hole of base plate (222) in the front/rear direction. Of course, the mounting hole of 
base plate (222) may also be formed in a nearly circular shape, and by forming the shape of 
fitting portion (712) corresponding to it, said objective also can be realized. 
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[0029] 

As shown in Figure 4, holder (702) has accommodating portion (708) for accommodating 
coil spring (704). It is preferable that accommodating portion (708) be defined when said fitting 
portion (712) is formed in a hollow shape. 

[0030] 

Said holder (702) also has holding portion (714) that presses base plate (222), and rod 
supporting portion (710) for supporting second guide rod (316). Said holding portion (714) 
contains a surface nearly parallel to the surface of base plate (222). As to be explained later, 
holder (702) is held with high reliability when said parallel surface of holding portion (714) hits 
the surface of said base plate (222). 

[0031] 

For said rod supporting portion (710), in order to define the movement of second guide 
rod (316) in the cross-sectional direction nearly parallel to the optical pickup sliding surface 
almost perpendicular to second guide rod (316) and almost parallel to the optical pickup sliding 
surface (directions Yi, Y 2 shown in Figures 4A and 4B), it has two wall portions (716), (718) 
that hold second guide rod (316), and, in order to define the movement of second guide rod (316) 
in the longitudinal direction (directions Xi, X 2 indicated in Figures 4A and 4B), it has one wall 
portion (720) that stops the end portion of second guide rod (316). 

[0032] 

The width in said lateral direction between said two wall portions (716), (718) of rod 
supporting portion (710) (indicated by W 2 shown in Figure 4B) is preferably formed nearly equal 
to the width of said second guide rod (316) in said lateral direction (indicated by W 3 in Figure 
4B). As a result, positioning of second guide rod (316) with respect to holder (702) is realized in 
said lateral direction (directions Yi, Y 2 ). As a result, as explained above, holder (702) is 
positioned on base plate (222), so that the position precision of second guide rod (316) in said 
lateral direction (directions Yi, Y 2 ) can be guaranteed by positioning it with respect to holder 
(702). 

[0033] 

As shown in Figure 4B, coil spring (704) is accommodated such that one end portion of 
coil spring (704) is seated on the bottom of accommodating portion (708), and the other end 
portion of coil spring (704) forms the bottom of rod supporting portion (710) inside holder (702). 
Consequently, second guide rod (316) supported on holder (702) is energized upward and 
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perpendicular to said optical pickup sliding surface by means of coil spring (704) that forms rod 
supporting portion (710) (in direction Z\ in Figure 4B). 

[0034] 

Said adjusting screw (706) is screwed near second guide rod (316) such that the lower 
surface of the flange portion as coupling portion (707) of adjusting screw (706) is coupled to the 
upper portion of second guide rod (316). By means of the lower surface of the flange portion of 
said adjusting screw (706), displacement of second guide rod (316) in the upward direction 
(direction Zi) when energized upward (direction Z\) by coil spring (704) is restricted. As a result, 
the position of second guide rod (316) in the vertical direction (directions Z u Z 2 ) can be adjusted 
by adjusting the height of coupling portion (707) of adjusting screw (706) (screwing degree of 
adjusting screw (706)). 

[0035] 

Also, due to the reactive force of coil spring (704), holding portion (714) is pressed 
downward (direction Z 2 ) on base plate (222). Consequently, no screws, etc., are required and 
holder (702) can be held with high reliability on base plate (222). In this way, the spring pressure 
of coil spring (704) not only energizes second guide rod (316) upward (in direction Zi) to adjust 
the height, but also acts to fix holder (702) on base plate (222). 

[0036] 

As a preferable application example of the present invention, in order to facilitate 
inclination adjustment of second guide rod (316), holder (702) is set on both the front end and 
rear end of second guide rod (316). Corresponding to this, adjusting screws (706) are also set 
near holder (702). However, holder (702) may also be set at either the front end or rear end of 
second guide rod (316). In this case, one adjusting screw (706) is set near holder (702). 

[0037] 

The present invention is not limited to the aforementioned application example. For 
example, holder (702) and adjusting screw (706) may also be set near first guide rod (314). Also, 
spindle motor (240) where turntable (280) is fixed may be carried on a base member other than 
base plate (222) where the optical pickup is carried. With the adjustment mechanism of the 
present invention, it is possible to adjust the parallelism between the disk rotating surface and the 
optical pickup sliding surface. In addition, although the present invention has been explained 
above with reference to an optical disk device having disks set laterally, it may also be adopted 
appropriately for an optical disk device with disks set vertically. In this case, the directions 
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adopted in the present specification (left/right, front/rear, upper/lower, or longitudinal direction, 
etc.) should be changed correspondingly. 

[0038] 

Effect of the invention 

As explained above, the present invention displays the following effects. The present 
invention provides a type of base plate for a disk device wherein the parallelism between the disk 
rotating surface and the optical pickup sliding surface can be adjusted easily, and at the same 
time, the operability also can be improved. 

[0039] 

Also, by holding the holder that forms the adjustment mechanism on the base plate by 
means of the spring pressure of a coil spring, there is no need to use a screw or other fastening 
fixture, and it is thus possible to reduce the number of parts. 

[0040] 

In addition, by positioning the holder, the guide rod can be positioned easily with respect 
to the base plate, and it is possible to improve the precision of the product. 

Brief description of the figures 

Figure 1 is an exploded view illustrating the overall constitution of the disk device. 

Figure 2: Figures 2(A) and (B) are an upper view and right side view of the feed chassis. 

Figure 3 is an enlarged bottom view illustrating the gear mechanism of the feed chassis 
shown in Figure 2. 

Figure 4: Figure 4(A) is an upper view of the base plate for the disk device in a preferable 
application example of the present invention, and it illustrates enlarged the L portion shown in 
Figure 2. Figure 4(B) is a cross-sectional view taken across M-M in Figure 4(A). 

Figure 5 is a schematic diagram illustrating the adjustment mechanism in an example of 

the prior art. 
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